is not contra-indicated by the majority of the known facts. Using this working hypothesis it can be predicted that compounds which the body is able to convert to ostho-hydroxyamines may be carcinogenic and that these should not be allowed to come into contact with the human population. It is also apparent that, if ortho-hydroxyamines arise in the body as a result of normal or abnormal metabolism, some at least of the so-called spontaneous tumours in man may be explicable.
Approximately two-thirds of renal stones which occur in this country contain calcium oxalate to greater or lesser extent. It is known that hypercalciuria plays an important part in the formation of many of these stones, but the possible role of hyperoxaluria has not been investigated to the same extent.
Most of the oxalic acid normally present in the urine appears to be derived from dietary oxalic acid. The proportion of ingested oxalic acid which is excreted in the urine depends in part on its availability; on whether, for example, it is present in the gut as the soluble sodium salt or the insoluble calcium salt. Excretion may be increased twofold if the intake of calcium is reduced from normal to low levels. A diet containing a preponderance of oxalatecontaining vegetable foods and a deficiency of calcium-containing dairy foods favours a high urinary excretion of oxalic acid, and Grossmann (1938) considered that the existence of this type of diet was a major factor in the oxalate stone wave which occurred in Eastern Europe following World War I. Again in World War II, Black (1945) attributed the high incidence of renal colic and haematuria amongst British troops in India to hyperoxaluria arising from the ingestion of oxalate-containing foods.
In most of these earlier investigations the existence of hyperoxaluria was inferred from the finding of numerous calcium oxalate crystals in the urine, or from the presence of oxalosis. These are not very sensitive or reliable criteria and it is only within the last few years that reliable quantitative data have begun to appear.
We have developed a method for estimating oxalic acid in biological material which is sensitive and specific (Hodgkinson and Zarembski, to be published), and this method has been used to determine the urinary excretion of oxalic acid in 120 normal individuals and patients with renal stone. During the period of study both groups received a normal balanced diet containing 900 mg. of calcium and 70 mg. of oxalic acid per day. These quantities were checked by analysis.
The daily excretion of oxalic acid by 39 normal adults ranged from 9-0 to 23 8 mg. per twenty-four hours. This range is smaller than the ranges reported by most earlier workers and this is attributed partly to control of the diet and partly to the greater specificity of the analytical technique. In 80 cases of nephrolithiasis the urinary excretion of oxalic acid ranged from 3 0 to 230 mg. per twenty-four hours, but the majority of values were within the normal range. For any one individual the day to day variations were small.
The excretion of oxalic acid in relation to type of stone is shown in Table I . It is concluded that the urinary excretion of oxalic acid is within normal limits in the majority of patients with nephrolithiasis. A few patients with calcium oxalate stones excrete increased quantities of oxalic acid, but marked hyperoxaluria appears to be rare.
Only one case of marked hyperoxaluria was found in this series. This patient is a man aged 32 with a history of recurrent bilateral calcium oxalate stone starting at the age of 8. In 1955 a right lower polar partial nephrectomy was performed and histological examination of the tissue removed showed the presence of intra-renal calcification with depositions of crystals in colloid casts in the convoluted tubules. Under polarized light the crystals were seen to be birefringent. Under high power magnification some of the crystals showed the typical envelope shape of the calcium oxalate dihydrate crystal. Renal calcification has now advanced to the stage where it is demonstrable radiologically, but there is no evidence of generalized oxalosis. The patient has a recurrent urinary infection which is resistant to antibiotics and his renal function is appreciably impaired (urea clearance, 37% of average normal). There is no evidence of renal tubular acidosis or hyperparathyroidism and no detectable biochemical abnormality except hyperoxaluria and some elevation of the nitrogenous constituents of the blood (urea 51 mg. %; creatinine 3 -2 mg. %; uric acid 6 to 9 mg. %). The blood oxalic acid level appears to be normal (1 2 to 1 5 mg. %). Urine pH and urine ammonia, titratable acidity, and amino acids were all within normal limits. No evidence of kidney disease could be found in any of the patient's blood relations.
Approximately 15 cases of recurrent calcium oxalate nephrolithiasis with calcium oxalate nephrocalcinosis have been reported, but the urinary excretion of oxalic acid has been measured in only 5 of these cases. 2 of these cases were described by Archer et al. (1958) who suggest the term "Primary hyperoxaluria" to describe the condition. These authors consider that the hyperoxaluria is not due to excessive intestinal absorption of oxalate nor to a low renal threshold for this substance. They suggest that at least part of the urinary oxalate is derived from glycine since administration of glycine to their patients resulted in an increase in urinary oxalate. The increase was, however, small and attempts to reduce the urinary oxalate by reducing the availability of glycine met with only limited success. Aponte and Fetter (1954) observed raised blood uric acid levels in 3 cases of primary hyperoxaluria and considered that this could not be explained entirely on the basis of renal insufficiency. They suggested that the hyperoxaluria is associated with a defect in the metabolism of purines or pyrimidines. We tested this hypothesis by placing our patient on high and low purine diets. On the low purine diet the patient excreted approximately 200 mg. of oxalic acid per day. After two days on the high purine diet excretion increased to over 300 mg. per day. These results support the view that hyperoxaluria may be due to a defect in the metabolism of purines or pyrimidines, and further investigations are in progress.
The author wishes to thank Professor L. N. Pyrah and Dr. C. K. Anderson for permission to use some of their clinical and pathological data, and Mr. P. M. Zarembski for technical assistance.
